Central Transient Receptor Potential Vanilloid 4 Contributes to Systemic Water Homeostasis through Urinary Excretion.
Intracerebroventricular (icv) injection of transient receptor potential vanilloid 4 (TRPV4) agonists 4α-phorbol-12, 13-didecanoate (4α-PDD) and GSK101690A increased urinary excretion under the physiological condition. TRPV4 antagonists ruthenium red and HC-067047 significantly blocked increased urinary volume after intragastric administration of water and 4α-PDD-induced diuresis. Administration of the TRPV4 agonists did not significantly change the plasma concentration of vasopressin or atrial natriuretic factor. Pretreatment with indomethacin inhibited the diuresis induced by 4α-PDD. Moreover, icv injection of prostaglandin (PG) F2α produced diuretic effects. These findings indicate that central TRPV4 regulates urine excretion, which contributes to systemic water homeostasis in vivo. The underlying mechanisms are suggested to involve PG synthesis, but not release of vasopressin or atrial natriuretic factor.